Introduction
Hispanic older adult mortality rates are much more comparable with those of nonHispanic whites (hereafter, "whites") than non-Hispanic blacks (hereafter, "blacks"), despite the similarly low socioeconomic status (SES) of Hispanics and blacks relative to whites (Markides and Eschbach 2011) . Given the fundamental importance of SES in determining mortality differences, the unique mortality profile for Hispanics relative to these other two large U.S. racial/ethnic groups is surprising, leading to its characterization as the "Hispanic paradox" (Markides and Coreil 1986; Markides and Eschbach 2005) . Despite this longstanding intriguing mortality pattern, the National Center for Health Statistics (NCHS) only recently published its first official Hispanic life tables (Arias 2010) . This report drew on 2006 mortality data consisting of death certificatebased numerators and census estimate-based denominators and adjusted for ethnic misclassification, which biases Hispanic mortality rates downward (see also Elo et al. 2004; Rosenberg et al. 1999) . Life expectancy at birth was estimated as 80.6 years for Hispanics, which is 2.5 years higher than for whites and nearly 8 years higher than for blacks.
This research note contributes new insights to the Hispanic paradox literature by first providing alternative estimates of Hispanic older adult (ages 65 and older) mortality and life expectancy, using a data set completely independent of that used by Arias (2010) . Importantly, we distinguish the mortality patterns of foreign-born Hispanics from those of U.S.-born Hispanics; moreover, we separately specify the mortality and life expectancy patterns of Mexican-origin adults within each nativity group. Second, we contribute to this literature by examining how nativity, SES, and smoking shape the Hispanic paradox. The substantial immigrant composition and low rates of cigarette smoking may keep Hispanic mortality levels lower than for whites and blacks; on the other hand, the overall low SES of the Hispanic population may be deleterious to mortality levels of Hispanic older adults. This article evaluates the contribution of these three factors as they shape mortality patterns for Hispanics in comparison with whites and blacks.
Prior Literature
The development of the first official Hispanic life tables (Arias 2010 ) was a monumental accomplishment because they created a benchmark for future and alternative Hispanic mortality estimates and facilitated comparisons with other groups. Nonetheless, the report did not separately specify Hispanic mortality patterns by nativity or national origin. Hispanic immigrants generally exhibit 15 % to 20 % lower mortality than U.S.-born Hispanics (Borrell and Crawford 2009; Hummer et al. 2000; Singh and Siahpush 2002) , most likely because immigrants are self-selected on good health, positive health behaviors, and other health-enhancing attributes relative to nonmigrants (Akresh and Frank 2008; Crimmins et al. 2005) . Additionally, selective outmigration may downwardly bias mortality rates among Hispanic immigrants and particularly so if emigration is correlated with poor health, a phenomenon termed "salmon bias" (Abraído-Lanza et al. 1999; Palloni and Arias 2004) . Moreover, Hispanic mortality estimates should be specified by national origin whenever data allow, given that there are Hispanic subgroup differences in adult mortality Palloni and Arias 2004) . Thus, our analyses stratify Hispanics by nativity and, in addition to examining all Hispanics, separately specify Mexican-origin adults (the largest Hispanic subgroup).
Smoking patterns may also play a critical role in producing the Hispanic paradox. Lung cancer and respiratory disease mortality, both attributable to life course patterns of cigarette smoking, are much lower among Hispanics than blacks and whites (Singh and Siahpush 2001) . One recent study suggests that 50 % to 75 % of the mortality advantage among immigrants relative to U.S.-born adults is due to lower levels of smoking among immigrants (Blue and Fenelon 2011) . Moreover, less smoking among Mexican immigrants relative to U.S.-born whites may be responsible for over one-half of the life expectancy advantage at age 35 for Mexican immigrants relative to whites (Fenelon 2013) . Our study builds on this recent smoking-related work in three ways. First, we estimate cause-specific mortality differences by race/ethnicity/nativity to best understand the disease-based patterns of advantage for Hispanics relative to whites and blacks. Second, we adjust for differential smoking patterns across groups as well as estimate mortality differences among never smokers. The latter exercise estimates racial/ethnic/nativity mortality differences in a hypothetical population for which smoking never existed. Finally, we focus our analysis on ages 65 and older because those cohorts, born before 1940, were severely exposed to the burden of smoking in the United States (Preston and Wang 2006) but much less so in Mexico.
Although Hispanics' lower level of smoking may be important for understanding why they exhibit favorable mortality rates relative to blacks and whites, socioeconomic disadvantage may keep Hispanics from achieving even lower mortality rates Sorlie et al. 1993) . At the same time, socioeconomic differences in mortality risk for Hispanics are significantly smaller than those observed for whites, and the Hispanic paradox is concentrated at lower SES levels (Turra and Goldman 2007) . Thus, in addition to nativity and smoking, we examine the extent to which racial/ethnic differences in SES shape Hispanic older adult mortality levels relative to those of whites and blacks.
Methods

Data and Samples
We use National Health Interview Survey Linked Mortality Files (NHIS-LMF) data (NCHS 2009 ). The NHIS is an annual, cross-sectional, probabilistic survey of the noninstitutionalized U.S. population. The NCHS linked the 1986-2004 NHIS to National Death Index (NDI) death records through December 31, 2006. Although the probabilistic linkage procedure has been determined to be highly accurate, linkage quality between NHIS and NDI records is better for whites and blacks than for Hispanics (Lariscy 2011; Liao et al. 1998) , most likely because Hispanic immigrants were less likely to report Social Security numbers in the NHIS. Although linkage quality tends to diminish with advanced age, Hispanic-white hazard ratios are much more robust among older adults than among adults under age 65 (Lariscy 2011) , most likely because of the density of deaths for all groups at older ages. We restrict our analysis to ages 65 and older for this reason and also because of the substantial smoking burden among U.S.-born older adults. NHIS-LMF presents several advantages for studying Hispanic older adult mortality: individuals self-report race/ethnicity, SES and behavioral covariates are included, NHIS cross-sections are nationally representative, and mortality ascertainment is highly accurate.
Our analyses use two subsets of the NHIS-LMF. First, we calculate age-/sex-and cause-specific mortality rates, rate ratios, and life expectancies for Hispanics and comparison groups. We limit the sample to 1989 forward because NHIS did not measure nativity in earlier years. We include Hispanics, whites, and blacks, but exclude other racial/ethnic groups because of their small numbers of deaths. We combine all Hispanic subgroups into an "all Hispanic" category; we further distinguish mortality estimates for Mexican-origin adults. Moreover, because black and white immigrants outlive their U.S.-born counterparts (Hummer et al. 1999b) , we include only whites and blacks who are U.S.-born in order to reduce heterogeneity in those comparison groups. We create a person-year file based on the year in which each respondent was surveyed until the time the person either died or survived through the end of follow-up. This NHIS-LMF subset includes 2,093,970 person-years, with 87,390 deaths during follow-up.
We use the second NHIS-LMF subset to examine how SES and smoking influence racial/ethnic/nativity differences in older adult mortality. We limit the NHIS-LMF to [1990] [1991] [1992] [1993] [1994] [1995] 
Analysis
In the first analytic stage, we present age-/sex-and cause-specific mortality rate ratios for foreign-born and U.S.-born Hispanics, foreign-born and U.S.-born Mexican Americans, and blacks relative to whites to assess whether groups differ in their mortality experiences, at what ages, and for what causes. Mortality rate ratios and standard errors are estimated using Poisson regression models in SUDAAN 10.0 to account for clustering and stratification in the NHIS survey design (Research Triangle Institute 2008). We apply eligibility-adjusted sample weights so that our results represent the noninstitutionalized U.S. population ages 65 and older. Cause-specific analyses specify seven underlying cause-of-death categories: heart diseases, lung cancer, all other cancers, cerebrovascular diseases, respiratory diseases, external causes, and all other causes. We estimate life expectancy at age 65 (e65) using discrete-time hazard models of mortality risk and calculate 95 % confidence intervals for e65 using a rescaling bootstrap approach that randomly draws 300 samples from the analytic sample to repeatedly estimate life table functions and evaluate their variability (Cai et al. 2010) . These confidence intervals allow us to conduct significance tests across racial/ethnic/nativity groups as well as compare our NHIS-LMF e65 with vital statistics-based estimates (Arias 2010 ).
In the second analytic stage, we adjust for SES and smoking in sequential models to observe their influence on mortality rate ratios for foreign-born Hispanics, U.S.-born Hispanics, and blacks relative to whites. Socioeconomic variables include education (less than high school, high school (reference), and college) and the ratio of annual household income to the poverty threshold (<1.0 as poor, 1.0+ as nonpoor (reference), and income missing 1 ). Consistent with the literature , smoking is categorized as current heavy smoker (20+ cigarettes (a pack or more) per day), current light smoker (<20 cigarettes per day), former smoker, and never smoker (reference). After controlling for smoking, we estimate models for never smokers. This approach eliminates the possibility that unobserved variability in group-specific smoking duration or intensity may be pronounced in the smoker categories, albeit with a smaller and likely healthier subsample, and allows us to come closer to answering the question, What would racial/ethnic/nativity differences in older adult mortality look like if smoking-related mortality was irrelevant?
Results
We begin by documenting age-/sex-specific mortality rate ratios in Table 1 (rates are  available in Table S1 , Online Resource 1). Hispanic mortality advantages are evident among foreign-born women and range from 25 % to 33 % lower than white women in every five-year age group. Mortality rates do not differ between U.S.-born Hispanic women and white women. Among men, foreign-born Hispanics have 20 % to 40 % lower mortality rates than whites in every age group. Mortality rates for U.S.-born Hispanic men are 13 % to 25 % lower than those of white men ages 75-84 and are statistically equal in other age groups. Rate ratios among foreign-born and U.S.-born Mexican-origin females and males closely resemble those of all Hispanics. The advantage for foreign-born Hispanics relative to whites, similarity in U.S.-born Hispanic mortality with whites, and highly favorable mortality profiles for Hispanics compared with blacks are consistent with the original conceptualization of the Hispanic paradox (Markides and Coreil 1986) .
NHIS-LMF e65 estimates (Table 2) are strikingly similar to those produced from vital statistics data (Arias 2010) . For example, our NHIS-LMF e65 estimate for all Hispanic females is 21.89, compared with 21.72 from the official data. Similarly, our e65 estimate for all Hispanic males is 18.76, compared with 18.96 from the official data. NHIS-LMF e65 is 2.98 years and 1.60 years higher for all Hispanic females than for black and white females, respectively; NHIS-LMF e65 is 3.75 years and 2.01 years higher for all Hispanic males than for black and white males, respectively. The e65 estimates are highest among foreign-born Hispanics. For women, e65 for foreign-born Hispanics is 3.28 years higher than for U.S.-born Hispanics; the advantage for foreignborn Hispanic men compared with U.S.-born Hispanic men is 2.19 years. In contrast, e65 for U.S.-born Hispanic females is statistically equivalent to that for white females, and e65 for U.S.-born Hispanic males is only slightly higher than that for white males.
Two striking cause-specific mortality advantages emerge for Hispanics relative to whites (Table 3) . First, compared with whites, Hispanics display substantially lower mortality ratios for lung cancer and respiratory diseases-causes that are strongly linked to smoking (Doll et al. 2004 ). Second, we observe few instances in which Hispanics exhibit higher cause-specific mortality relative to whites. Lower heart disease and non-lung cancer mortality among foreign-born Hispanics compared with whites is especially important because these two cause categories account for over one-half of all U.S. older adult deaths. Thus, although smoking-attributable causes hold the greatest promise for understanding why foreign-born and U.S.-born Hispanic older adults exhibit relatively favorable mortality rates, Hispanic mortality rates are relatively low across most cause-of-death categories. Table 4 illustrates the pronounced socioeconomic disadvantages among foreign-born Hispanics relative to the other groups. Over 60 % of foreignborn Hispanics report less than a high school education; in contrast, less than 30 % of whites are in this low-education group. Foreign-born Hispanics report the highest proportions of living in poverty as well. At the same time, Hispanics are least likely to smoke: over 79 % of foreign-born Hispanic women report never smoking, compared with 59 % of white women. Table 5 shows how mortality differences change with adjustment for behavioral and socioeconomic covariates. Model 1 echoes results from the age-specific mortality rate ratios in Table 1 : when we control for age, foreign-born Hispanics exhibit 25 % to 26 % lower mortality risk than whites, whereas U.S.-born Hispanics have statistically equivalent mortality risk to whites. Controlling for SES (Model 2) accentuates the relative mortality advantage for the Hispanic populations compared with whites. The drop in mortality ratios for the Hispanic groups compared with whites indicates that Hispanic mortality rates would be even lower relative to whites if Hispanics and whites had equivalent SES. After smoking status is controlled (Model 3), the net mortality 0.74 (Model 3)-a 24 % smaller mortality advantage. The rate ratio for foreign-born Hispanic men is reduced by 8 % when smoking is controlled. Adjustment for smoking in Model 3 accounts for a relatively modest share of Hispanic-to-white mortality advantages, despite the strong smoking-related cause-ofdeath advantages for Hispanics shown earlier. To assess the influence of smoking in another manner, Models 4 and 5 show mortality differences for never smokers.
2 Model 4, which controls for age, shows the foreign-born Hispanic mortality advantage is no longer observed, but mortality of U.S.-born Hispanic never smokers remains statistically equal to mortality of whites. That is, no Hispanic mortality advantages are evident among never smokers. Model 5 adjusts for SES among never smokers and, similar to results for all older adults, shows that controlling for Hispanic socioeconomic disadvantages results in lower mortality for Hispanics relative to whites in comparison to the 
Discussion
Hispanics make up a rapidly growing proportion of the U.S. older adult population, so a firm grasp of their mortality patterns is paramount for understanding racial/ethnic health differences and assessing whether the Hispanic paradox is characteristic of all or just some Hispanic subgroups. Our analyses add considerable weight to the basic premise underlying the paradox: foreign-born and U.S.-born Hispanics have more favorable adult mortality risks than whites and much more favorable risks than blacks. The similarity in mortality rates of U.S.-born Hispanics and whites is often overlooked because researchers tend to focus on the mortality advantages of foreign-born Hispanics. Why is this foreign-born Hispanic mortality advantage erased for U.S.-born Hispanics? Negative acculturation may deteriorate the positive health behaviors among Hispanic immigrants over time and across generations, thereby eliminating the initial Hispanic mortality advantage (Antecol and Bedard 2006; Gorman et al. 2014) . Evidence for negative acculturation in health behaviors was suggestive in our cause-specific mortality documentation and our analysis of mortality differences among never smokers. Our analyses further provide two new insights into the paradox by examining how nativity, SES, and smoking shape it. First, our NHIS-LMF e65 estimates are very similar to those using vital statistics data, and they reveal a particularly strong foreignborn Hispanic e65 advantage that is concealed by official estimates for all Hispanics. Second, smoking and SES act as countervailing factors; although low smoking prevalence among Hispanics is a major contributor to their relatively low mortality, their mortality levels would potentially be even more favorable if not for their socioeconomic disadvantage.
Limitations
The development of large, nationally representative survey-based mortality data sets, like the NHIS-LMF, has contributed to the demographic understanding of mortality patterns for older adults in general and for Hispanics in particular. However, statistical power remains an issue when estimating mortality patterns for specific Hispanic subgroups, including Puerto Ricans and Cubans. Future updates to the NHIS-LMF will be instrumental for estimating mortality risk and life expectancy among more Hispanic subgroups. Additionally, an unknown but probably small percentage of NHIS-LMF respondents, particularly immigrants, may migrate out of the United States and be less likely ever to be linked to a U.S. death certificate. Such outmigration biases mortality estimates downward for Hispanic immigrants, particularly if emigration is correlated with poor health (Palloni and Arias 2004) . Other researchers have concluded that salmon bias effects, although present, are too small in magnitude to explain the favorable mortality patterns among Hispanic immigrants (Hummer et al. 2007; Riosmena et al. 2013; Turra and Elo 2008) . Furthermore, given that our Hispanic life expectancy estimates align extremely closely with those of Arias (2010) , that our mortality estimates for Mexican-origin immigrants do not statistically differ from all Hispanic immigrants, and that we considered only people ages 65 and older (most of whom reported living in the United Sates for a long time), salmon bias cannot possibly be so pervasive that the extensive set of patterns we documented are due to very large numbers of older adults out-migrating from the United States and dying elsewhere.
Conclusion
Hispanics have achieved relatively low mortality rates in the context of socioeconomic disadvantage. However, the Hispanic paradox is not guaranteed to persist. Layering current socioeconomic disadvantage on top of a projected doubling of the Hispanic older adult population in the next 50 years, substantial concern should exist regarding the future heath patterns of this population. As such, policy efforts to achieve socioeconomic parity between Hispanics and whites in the coming decades will be essential for future improvements in Hispanic mortality levels.
